I. 0 antigens of group G. The first member of Salmonella group G to be described was Salmonella poona (Bridges and Scott, 1935). The 0 antigens of this type were not related to those of other Salmonella types then known, and the 0 antigen of S. poon'a wvas designated by the single symbol 13.1 Later, Salmonella worthington was studied (Edwards and Bruner, 1938) 
I. 0 antigens of group G. The first member of Salmonella group G to be described was Salmonella poona (Bridges and Scott, 1935) . The 0 antigens of this type were not related to those of other Salmonella types then known, and the 0 antigen of S. poon'a wvas designated by the single symbol 13.1 Later, Salmonella worthington was studied (Edwards and Bruner, 1938) and found to possess 0 antigens related to, but not identical with, those of S. poona. Therefore, S. poona was assigned 0 antigens 13,22, and S. worthington was given symbols 1,13,23 since each possessed a specific 0 antigen and, in addition, S. worthington contained antigen 1 which occurs in several 0 groups. Edwards et al. (1943) described Salmonella mississippi and assigned to it 0 antigens 1,13,23 but noted that the 0 antigens of this type were not identical with those of S. worthington. Likewise, Hormaeche et al. (1944) designated the 0 antigens of Salmonella grumpensis as 13,23 but stated that certain peculiarities of the 0 antigens were not expressed by these symbols.
In view of this confused situation, Kauffmann (1944) studied the 0 antigens of group G more closely, characterized two antigens, 36 and 37, which caused the unusual reactions of S. mississippi and S. grumpensis, and assigned formulas to the 0 antigens as follows: S. poona -13,22,36; S. worthington-1,13,23,37; S. grumpensis-13,23,36; S. mississippi-1,13,23,36,37 From the results cited above, it may be concluded that, while in general the 0 antigens of types within Salmonella group G follow expected patterns, certain irregularities occur. These irregularities chiefly affect the organisms resembling S. atlanta (13,23,36: b) and S. mississippi (1,13,23,36,37: b-1,5 In order to assure that Z7 was a normal antigen and not an "artificial" antigen as are the j phases produced by the growth of S. typhi in d serum (Kauffmann, 1936) Seligmann, Saphra, and Wasermann (1945) , which was studied by one of the writers at the time of its description. Recently a transfer of this strain was received through the courtesy of Dr. Bruce Stocker, and the behavior of the culture again was investigated. Seligmann et al. (1945) stated that this particular culture of S. typhimurium contained three H phases instead of the one or two contained by conventional Salmonella cultures since, upon plating the original culture, phase 2 colonies and colonies which agglutinated neither with phase 1 nor phase 2 serum were found. The latter colonies were designated as the "X" phase. Cultivation of the X phase in Gard plates which contained phase 2 serum resulted in the recovery of a typical phase 1 (i). Since no special agglutinin for their X phase could be demonstrated, and since the culture was immobilized by growth in semisolid medium which contained both phase 1 (i) and phase 2 (1,2) serums, the authors concluded that the X phase was composed of a mixture of phase 1 and phase 2.
Examination of the S. typhimurium culture of Seligmann et al. (1945) (1) Upon plating, the culture yielded colonies which agglutinated with 1,2 serum but not with i serum, and colonies which agglutinated with neither i nor 1,2 serum (X colonies of Seligmann et al., 1945) .
(2) When the two types of colonies were transferred to broth and agar slants and incubated at 30 C, the 1,2 cultures were found to be actively motile and to agglutinate in a normal manner with 1,2 serum. On the contrary, the X cultures were made up almost entirely of cells which appeared to be nonmotile or only very sluggishiy motile. A very few motile elements were seen. Formalinized broth cultures of the X form cultivated at 30 C gave a very faint agglutination with i serum but did not react with 1,2 serum. In slide agglutination tests, suspensions from the agar slant cultures of the X form cultivated at 30 C gave distinct reactions with i serum but not with 1,2 serum. Serial transfer of X forms in broth gave rise to cultures which, after six passages, agglutinated in 1,2 serum. Upon plating, the cultures yielded approximately equal numbers of poorly motile, almost inagglutinable phase 1 colonies and normal, actively motile phase 2 colonies.
(3) X forms passed through one tube contaning a 10 cm column of semisolid medium gave rise to typical phase 2 (1,2) cultures. This observation was repeated with many X colonies, and they invariably changed to phase 2. This indicated that the majority of the few actively motile elements present in X form cultures are phase 2 cells which ha e appeared as a result of phase variation. Two diphasic cultures of Salmonella wichita (1,13,23,37: d-za) were described.
Differences in the motility of the two phases of diphasic cultures were found to be responsible for the anomalous behavior of certain cultures.
